





 ↰ ⋥િ࡮ਤ⠀ ᐙ 
㠽ขᄢቇᄢቇ㒮Ꮏቇ⎇ⓥ⑼ൻቇ࡮↢‛ᔕ↪Ꮏቇኾ᡹ 
 
Methods for Calculating Heat of Adsorption from Temperature-Programmed Desorption Spectrum 
under Equilibrium Control 
 
Naonobu KATADA and Miki NIWA 
Department of Chemistry and Biotechnology, Graduate School of Engineering 




Abstract: Methods for calculation of heat of adsorption from a TPD (temperature-programmed desorption) spectrum are reviewed. 
Ammonia TPD is well analyzed by these methods to clarify the acidic properties of various solid catalysts. 
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Tm ߇ታ㛎᧦ઙ W/F ߦᏀฝߐࠇࠆߎߣࠍ␜ߒߡ޿
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 = 0A㧘)A( 1-lom Jk 841 = ºHǻ ,1-gk lom 52.1 = 0A  6 ࿑
 lom 526.0 = 0A㧘)B( 1-lom Jk 831 = ºHǻ ,1-gk lom 5213.0
 = ºHǻ ,1-gk lom 5213.0 = 0A㧘)C( 1-lom Jk 841 = ºHǻ ,1-gk
㧘߮ࠃ߅ࡦ࡚ࠪ࡯࡟ࡘࡒࠪߚߒቯ઒ࠍ)D( 1-lom Jk 851
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L = I + J + K

࿑ 7  A0 = 1.25 mol kg-1, ǻHº = 148 kJ mol-1 (A)㧘A0 = 
1.25 mol kg-1, ǻHº = 138 kJ mol-1 (F)㧘A0 = 1.25 mol kg-1, 
ǻHº = 148 kJ mol-1 (G, Aߣหߓ)㧘A0 = 1.25 mol kg-1, 
ǻHº = 158 kJ mol-1 (H)ࠍ઒ቯߒߚࠪࡒࡘ࡟࡯࡚ࠪࡦ
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0.0059 ∆Hºavg -3σ 
0.060 ∆Hºavg -2σ 
0.24 ∆Hºavg -σ 
0.38 ∆Hºavg 
0.24 ∆Hºavg +σ 
0.060 ∆Hºavg +2σ 
0.0059 ∆Hºavg +3σ 












࿑ 8  ࿑ 1ߩࠕࡦࡕ࠾ࠕTPDࠬࡍࠢ࠻࡞ታ᷹୯(ᄥ
✢)ߣ㧘ࠞ࡯ࡉࡈࠖ࠶࠹ࠖࡦࠣᴺߦࠃࠆᦨㆡࠪࡒࡘ࡟
࡯࡚ࠪࡦ(⚦✢)ߩᲧセ㧚A0 = 1.25 mol kg-1㧘ǻHºavg = 148 
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࿑ 9  SO42-/ZrO2ߩࡉ࡟ࡦࠬ࠹࠶࠼㉄ߩࠕࡦࡕ࠾ࠕ
TPDࠬࡍࠢ࠻࡞(ᄥ⎕✢)ߣ㧘઒ቯߒߚฦ⒳ߩ㉄ὐ߆ࠄ
ߩࠬࡍࠢ࠻࡞ᚑಽߩࠪࡒࡘ࡟࡯࡚ࠪࡦ(⚦ታ✢)㧘ߘߩ
ว⸘(ᄥታ✢)ߩᲧセ㧚ȕ = 0.17 K s-1, W = 8.6×10-6 kg, A0 
= 0.074 mol kg-1, F = 6.8×10-5 m3 s-1, ǻSº = 95 J K-1 
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